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天 (从 24－85天, n=9), 而单纯胰岛细胞移植组的中位糖尿病缓解时间为11天
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Objective：The goal of our present study was to explore the influence of MSCs’ 
immunity on T cells, and to examine the immune tolerance on allo-islet graft. 
 
Methods：1、Murine bone marrow  mesenchymal stem cells were islated,cultured 
and identified. T cells were cultured with allogeneic MSCs at dose of 2×104. A third- 
party MSCs were added to the ongoing two - way mixed lymphocyte reactions 
(MLR)for 72hours. Addition of IFN- r for 48 hours，whether MSCa  influence on 
regulatory T cells (Treg cells).2、An efficient,stable islet isolation method and a stable 
islet transplantation model were established.3、Allo-islet transplant model in mice 
were set up in two groups. Group A: only islet transplanted group; group B: allo-islet 
co-transplanted with mesenchymal stem cells (MSCs) group. In group B, MSCs 
co-transplantation with BALB/c mice islet under C57Bl/6 renal capsule. The 
recipients were streptozotocin(STZ) induced diabetes C57Bl/6 mice. The post graft 
survival time was monitored by blood glucose. 
 
Results:1、MSCs could differentiate into osteocytes and adipotyes after introduction. 
MSCs highly expressed CD29 and CD90, weakly expressed CD34, CD45 and CD11b. 
MSCs possessed low immunogenicity and could induce T-cell hyporesponsiveness. 
Addition of IFN- r for 48 hours induced more MSCs to express CD54、CD80、PDL-1, 
and the MSCa increase the quantity of Treg cells.2、In islet purification , Iodixanol can 
yield stable amount of islets with good viability,transplantation of which resulted in 















model, we found that the co-transplanted group had a median graft survival time 33 
days (from 24 to 85 days, n=9), while the islet only group had a median survival time 
11days (from 9 to 15 days, n=10). There was obvious difference between the two 
groups (P<0.005). In the long-term survival co-transplant group, newly formed 
multiple membrane layers around the islet grafts with less immune cells infiltration in 
the -cells area could be seen. 
 
Conclusions: MSCs had low immunogenicity and immunoloregulation, 
co-transplanted recipient MSCs can induce allo-islet graft tolerance in mice without 
immunosuppressive treatment. 
 



























                           前言 
 
间充质干细胞(mesenchymal stem cell MSC )是骨髓微环境中一类非造血













RPMI-1640（美国 Hyclone 公司）、低糖 DMEM（美国 Hyclone 公司）、胎牛
血清（美国 Hyclone 公司）、100×双抗（美国 GIBCO 公司）、红细胞裂解液(碧
云天生物技术研究所)、GM-CSF（杭州隆基生物技术有限公司）、IL-4（美国
PerproTech 公司）、尼龙毛（日本和光纯药工业株式会社）、台盼蓝染色细胞存
活率检测试剂盒（碧云天生物技术研究所）、小鼠 BrdU 细胞增殖 ELISA 检测试
剂盒（瑞士 ROCHE 公司）、Treg 细胞检测试剂盒（美国 eBioscience 公司）、IFN- 
γ (Sigma 公司)、成骨、成脂诱导试剂盒（Cyagen 公司）、氚标记胸腺嘧啶
















国 eBioscience 公司） 
 
磷酸盐缓冲液 (PBS)：800ml 蒸馏水中溶解 8g NaCl、0.2g KCl、1.44g Na2HPO4
和 0.24g KH2PO4，用 HCl 调节溶液的 pH 值至 7.4 加水定容至 1L。 
 
胰酶：0.35g NaHCO3、7.95gNaCl、0.4gKCl、葡萄糖 1g、EDTA 四钠盐 2g、胰蛋
白酶 5g、H2O1000ml。 
 
PBST：800ml 蒸馏水中溶解 8g NaCl、0.2g KCl、1.44g Na2HPO4和 0.24g KH2PO4，
2mltween-20，调整 PH 至 7.2 
细胞冻存液：RPMI-1640 溶液：胎牛血清：二甲基亚砜，以 7：2：1 的比例混
匀，冻存备用。 
 
RPMI-1640 完全培养液：90%RPMI-1640 基础培养液加 10%体积的胎牛血清。 
 
3、实验设备 
生物安全柜（Forma class 2  A2 美国 Thermo 公司）、CO2 细胞培养箱（Forma 
Series2 HEPE class 2 美国 Thermo 公司）、倒置相差（荧光）显微镜（DMIL、
德国 Leica 公司）、细胞计数板（南京裕安仪器有限公司）、低温高速离心机
（5804R  德国 Eppendorff公司）、流式细胞仪（EPICS XL  美国 BECKMAN公司）、
PH 分析仪(ADWA  AD8000  上海拿华电子科技有限公司)、程序降温盒
（5100-0001 美国 Nalgene 公司）、多头细胞样品收集器（上海将来实验设备有
限公司）、液闪计数仪（XH-6925 西安凯跃电子科技有限公司）、低速离心机（L420 
湖南湘仪公司）、酶标仪（BIO-RAD 680  美国 BIO-RAD 公司）、-80℃超低温冰
箱（Forma 700  美国 Thermo 公司）、细胞培养皿/板（Corning  美国 Corning
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